The beam intensity of the DORIS e+-e storage ring is limited to about 100 mA average circulation current as a result of instabilities driven by higher order rf cavity modes. Thus an investigation has been made of the higher order mode impedances of the DORIS rf accelerator cavities. These cavities are the same as the normally conducting inductively coupled 500 MHz 5-cell structures used in PETRA. The results of the investigation were applied for the construction of inductive and capacitive attenuation antennae corresponding to specific mode spectra and mode impedances. The antennae must fit into the existing 35 mm pick up flanges of the cavities and in spite of these size and position limitations they must be efficient in reducing the shunt impedances of the dangerous modes.
Introduction
Originally the DORIS e+-e storage ring was equipped with single cell cavities. Operation at 2.5 GeV with beam intensities up to 500 mA was made possible Py providing the cavities with mode damping antennas. To increase the DORIS energy to 5.6 GeV the single cell cavities were replaced by PETRA 5-cell 500 MHz cavities. The maximum beam intensity with these cavities is about 100 mA circulating current.
The limitation is given by Higher Order Mode (HOM) resonances excited by the particle beam and superimposed to the fundamental mode accelerating field. HOM's can cause beam instabilities if their frequency coincides with a spectral line of the beam rf spectrum and if at the same time HOM shunt impedance RS is high enough. This impedance is defined in the same way as the fundamental mode shunt impedance: RS =HOM/2 PHOM Reducing the impedances of the dangerous HOM's will shift the DORIS intensity limitation to higher values.
Short Description of the DORIS Cavity
The DORIS cavity shown in Fig. 1 (Fig. 1) .
The pick up flanges are the only possibility of inserting mode damping elements without occupying the pumping flanges. Pick up openings of only 35 mm and given angular and axial positions (Fig. 1) are limitations for the effectivity of mode damping. The small size allows neither an integrated antenna absorber system1 nor big antennas. It is not possible to optimize the antenna positions in order to couple to the highest field of HOM's. An impedance reduction by a factor two or three for the most dangerous modes seems already a reasonable first goal since currents higher than 400 or 500 mA may already overheat some components of the DORIS vacuum system.
H0M-InvestiQation
The first HOM investigation step was done by application of a computer program URMEL3 to the 5-cell cavity geometry. More than 100 resonance modes were found by this computation in the range between 500 and 1900 MHz.
The inductive coupling slots of the structure could not be taken into the computation. Nevertheless the main results showed reasonable agreement with reality: The modes with the highest computed impedances showed the highest measured impedances too. Maximum frequency differences between computation and measurement were 30 MHz. Fig. 3 coupled -27 dB of fundamental mode power. This high value is reduced by an antenna construction with a nose to compensate assymmetries of the fundamental mode field (Fig. 5) Fig. 5 .
MesrmentsandaHWg--Poer es
The impedance of each mode of Table 1 Some slight changes concerning filter tuning and cooling, especially of the inductive coupler, will be made before series production of both coupler types. 
